INTRODUCTION
In India foot and mouth disease (FMD) is one of the most important infectious diseases of animals, with high morbidity, thus causing great econo mic loss. The virus types occurring in this country are O, A, C and Asia 1. Prevalence of type O and Asia 1 viruses is very high compared to other types.
Continuous surveillance of FMD virus types and subtypes is essential to monitor the antigenic changes taking place in the viruses encountered in field outbreaks and to select the proper vaccine strain for vaccine manufacture.
The work on epidemiological surveillance of different types and subtypes is being carried out under the All India Coordinated Research Project for Epidemiological Studies on FMD which has a central laboratory at the Indian Veterinary Research Institute, Mukteswar, 8 FMD virus typing centres loca ted in different parts of the country and 12 epidemiological units. The central laboratory is primarily concerned with subtyping of virus strains occurring in field outbreaks. This is essential for ascertaining the desirability of conti nuing with the current vaccine strain and the selection of a suitable vaccine strain if some antigenic change is observed in field strains. In earlier reports (Rai, 1980 ) the subtyping of field strains of virus type Asia 1 during 1975-1977 had revealed that there was no antigenic variation compared to the vac cine strain.
In the present communication subtyping studies undertaken with Asia 1 strains recovered from field outbreaks during the period 1980-1982 in India are described.
MATERIALS AND METHODS

Reference virus strain.
Asia 1/1 (Pakistan 1/54) is currently being used as the vaccine strain in India and hence it was used as the reference vaccine strain. For this purpose this virus subtype along with its antiserum was used as the homologous system with which field viruses were compared.
Field viruses.
The original samples received in the form of tongue epithelium were revi ved in 5-7 day-old suckling mice and then passaged in guinea pigs by intra dermal inoculation into foot pads. The history of field isolates tested is shown in Table I .
Preparation of virus antigens.
After 2-3 passages in guinea pig foot pads, the virus was used for testing. The pads were triturated in phosphate buffer saline, pH 7.2 using one pad per ml, and extracted twice with fluorocarbon. The virus-containing layer was collected and used for testing on the same day. The virus antigen was tes ted in two-fold dilutions.
Preparation of guinea pig hyperimmune serum.
The antisera against viruses were prepared as described by Davie (1964) .
Reference subtype antisera.
Guinea pig hyperimmune sera against Asia 1/1 (Pakistan 1/54) and Asia 1/2 (Israel 3/63) were received from the World Reference Laboratory for FMD, the Animal Virus Research Institute, Pirbright, U.K. and used for tes ting some of the selected strains which showed antigenic differences to the reference vaccine strain (Asia 1/1) and against which homologous antisera were raised.
Complement.
The complement was normal guinea pig serum preserved in Richardson's solution and stored at +4°C.
Hemolytic system.
The hemolytic system consisted of hemolysin (antibodies against sheep red blood cells raised in rabbits), 4 MHD/ml and 1% sheep red blood cells suspended in veronal buffer, pH 7.4.
Microcomplement fixation test.
The microcomplement fixation test for subtyping was conducted in Titertek microtiter plates using the procedure described by Rweyemamu et al. (1977) .
Estimation of antigenic relationship.
The 'r' value relationships were calculated as described by Arrowsmith (1975) .
For antiserum :
antiserum titre with heterologous virus antiserum titre with homologous virus For virus antigen : heterologous antiserum titre r = homologous antiserum titre
The criteria proposed by Pereira (1977) that for a virus to be considered a new subtype, 'r' value relationships must be lower than 0.25 in both direc tions, were taken as the basis for interpretation of results. The author's sug gestion that unidirectional testing of field viruses with the reference antise rum would give an indication of its relatedness to the reference strain was fol lowed for preliminary screening of the field strains and only those strains which showed an 'r' value of less than 0.25 were tested in the other direction. In the routine subtyping programme being carried out at this laboratory for the strains received from different parts of the country, the isolates are com pared first with the vaccine reference strain which is Asia 1/1 (Pak 1/54) for type Asia 1 virus. If the strains show an 'r' value above 0.25 which is indica tive of their relatedness with the reference strain, further studies are not pur sued with such strains. However, if the 'r' values are 0.25 or less, then such strains are selected, antisera against them are raised in guinea pigs and the sera are tested using homologous virus as well as the reference virus. Such a stra tegy was suggested by Pereira (1977) for comparing a large number of field strains. Since a large number of outbreaks occur in India each year, such a strategy has proved of great value in monitoring a large number of represen tative strains from the whole country.
RESULTS AND DISCUSSION
The 'r' value of Asia 1/1 antiserum with the field strains recovered during 1980-1982 is shown in Table I . The strains showing an 'r' value higher than 0.25, which in the present study was observed to be 0.5, were considered as homologous to Asia 1/1 and were not studied further. However a majority of the strains showed 'r' values of 0.25 and 0.13 which indicated antigenic diffe rences to Asia 1/1. Hence a few strains were selected for raising antisera against them for conducting subtyping tests in the other direction.
The results of testing of such strains in both directions is shown in Table  II All these four virus strains along with subtype Asia 1/1 were tested using their own antisera as well as antiserum against subtype Asia 1/2 (Israel 3/63). In this case 'r' value for virus antigen was calculated taking subtype Asia 1/2 (Israel 3/63) antiserum as heterologous antiserum and antisera against the strains being tested as their respective homologous antisera. The 'r' values thus obtained are shown in Table III . The 'r' values obtained with all the The 'r' value obtained with Asia 1/1 (Pak 1/54) was 0.06 which shows that this subtype is different from Asia 1/2 and hence our test system was satisfac tory. Thus these strains could be identified as subtype Asia 1/2 (Israel 3/63).
Further tests were conducted on antisera against IND 16/80 and IND 21/80 with the field strains to determine the relatedness of these two strains with other field viruses. The reference subtype Asia 1/1 was also included to check the efficiency of our test system. The results obtained are shown in Table IV 
* *
It may be mentioned that field isolates recovered from 1975 to 1977 were found to be Asia 1/1 (Rai, 1980) and thus homologous to the vaccine strain. However, during the last few years, especially from 1979 onwards, a large number of outbreaks have occurred in vaccinated herds from which Asia 1 virus has been isolated. The present investigation has revealed that the major cause of such outbreaks is the new subtype which is different from the vaccine strain currently being used in India. In this study as many as ten states of India have been found to be affected with this new subtype. Further studies are now being conducted on the prevalence of this subtype in other states by testing FMD samples from those states for mapping out its prevalence so as to be able to advise on the selection of the vaccine strain for Asia 1 either for the whole country or for different parts of the country depending upon the prevalence of the particular subtype. This would help in making vaccination effective and diminishing the outbreaks due to this new subtype which is causing great economic loss. Al probar estas cepas con el antisuero del subtipo Asia 1/2 (Israel 3/63), se comprobó que eran homologas de Asia 1/2. Así, se reconoció por primera vez en India la emergencia, desde 1980, de un nuevo subtipo Asia 1/2, además del subtipo dominante Asia 1/1. Podría explicar ello la incidencia más alta de focos de fiebre aftosa en rebaños vacunados con el subtipo Asia 1/1. Estas observaciones podrían ayudar a elegir una cepa vacunal adecuada para la fabricación de vacunas en India.
